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^ o 




-«5£CA) 



(Bin. ii-fiS5t(A)rote^£HUfE&Xi*¥#<* 



-R 6 l*.H.mmS)(4*-C?C0 



*1.&,X ' lifcS££.XI*/\Py>Jj§i : ?-.nli1~20 
©SIS) 

[•Ib2] 



Bin.-(CH2)n-X2 




(5t*. Binl*-fift5t(B)<D-|k-&^)^|tlf5^SXI* 

fte£«£iHft-r-&£, X 2 l*X ' kmc. X 3 J;l/X 4 1* 
#3-&&Tfcy, *tg^. -NH-CO-. -CO-NH 

— , -Ph-. -o-. £fcli-co-o-fre>fc£i¥ 

fc(*2Hfe-5> 0 ) 

Au, Ag, pu no m>*j=lO J±xxmbfa) 

XliSnO , frt>JS#?£;|x, WllE— *SC(A)feJ:tf- 
fiS3t(B)CDBin. <D&*Ug-&XI*IBfi:*S$l=J:y*S 
©S#S^*SJS«-r*Stt, SH£>^b<DS-. N 
H2&*^0)NH-. PO s HS^b©PO , -S— 
S— jS^A^OS-S. Si(OCH 3 ) sJtf^OSi- 

Hb3] 



5CG 



30 



x*;u^-£&5K. 

[Sf*Ig3] -fift5S(B)|Cfclt?>ArA<5EH(R 

x*;u^-£&& 0 
Hb4] 



R 



5£H 



40 




50 



[«Hattfii&iK9n 

[OOOI] 

[*W©«-r*aflf»»]**ifli*. 7>T-*-fl:** 



3 

[O002] 

^ftCiA^b^fi*] • ajte^ttflMJTT-***?)****! 

G)£«^»»|c#5HeWx*n,:?— (A)(«^-»j 

<D«Sf1lffl©*ibpx^V.^)^*i4M.-fflSf*ffl - . 
4«/h*</«t*tBgJil=flEffLr»*H«[ttl=«T-»»*^.- 
£l4>S<fcft. .1 
[0003]ai5±fi6^lcj3(t-5M3tlfi*«:©Xia$Sft 

•w. ccT?kb*j:<ktt&Hfcx4/i^-^jftitrcit ... 
*y»*j:<*Hi«**jRL, -trox^^-^fijffl-e ■, v 

[0004]«rE&«l*felt*7>T-i-*«ftl4. SB 
BttKHbia***:<J!)»rtt«H+Tfc>*.ca)«k5<tW»()!> 

57--^.pi/,iHg(L>^^S LB.;Bg)).-^flifip^ 
ft) , «*Jbl=»rt**ifc*» : f-ttl4. I£flfl£fl&l5fc-f ft . 

5J-^A<£«»®i=^iSfl«)i=#*Lf=t©-e&ftt=to, m ■ 

JSSlcgFfBgBiSilftlbttl^^Af ftS, fc4tf 

*<0fc*«B/S:l+TeBtt«Mbl=J:ya^©«1ll**#ofc 
*#^R£»J***Wft^£**LT#Tl*.5< Hirosh 
i Imahori.et al:J.Phys.Chem.B 2000,104,1253-1260 
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XlKA).**W*l4. «IH7>T-i-3R*!BI=aaLfc 
7>r-r%tt^f4!$ttXLTl^ (4^ISI2000- 1 2 

; 6511-^)o 

- ,«S**ifc*x*ju^-SJE«+OI=Jll«>TSSJft«* 
£*©77-U>@t3|<*)£#©£"lbS^-aSt*i:LTi$ 

-3, mis-test (b) -es^ft = g BUtMtiite 

10 S3SLTlvft(<&B!JFl 1— 06.5136©). ; 

[0006]U*Nb*A^.^*©7i/ J r1-^lb^«afc ' 

»-ibLfczL-^h*Nt,jiicft;i-&m^ : f n«ffli^r. 

'"- ,*yi=(4SoTL^t>, ftSit^tj^feSTMft&h. 

•^ejil^*l=l47>T-i-3R<b*1iBi:«ffi»«1»3|4a)»*L 
20 [0007] 

[*WjM»*LJ:5tt*l»«3*.*W<P»lll4-. 7> . 
5;^^<b*^^i:UJS?W^«^%(@^»»«^),© . . 

30 — ).7$Pi/7X>(CQ^S«s) ! .,i>7r = .^fe^, 

T^jx^J^Ko^-^y^ • 
4Xtt4i)g&<£ l^^Avp^ .$flDi^;i<^- SJSJ»^ . •.. 

Tm^^^b^i-x^u^^.iiw^Tifeft-eci:^ 

[0008] . • .. ... i- ; 

i=j:y-«.^(A)-eis**i.ft?KPV-2?^y>»»* «■ 

40 *iftH.7c&£J$ox*.>Mf— 7<7-b^4»— tb^&fciUb.- • 
*«JllB-Cx*i^-»M olffilcjg^ g Btt«MbUfc#» 
TIS^Lr^i$J^E^?^^T0^ftZi^!t$mt-r.ft3tx*J^^ 

— max*ju^-^iftsi?feft„ 

[0009] 

Hb5] -"• 



(4) 
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Bin.-(CH2)n-X 




[0010](Bin. \t-1&l&(A)(Dit-£;WiZmZ 



10 nl*1 ~20<DSSfe) 
[0011] 
Ut6] 



Bln.-(CH2)n-x2 




[OOI 2] Binl*-MiE (B) OT-ib^!| 

y*s^i±^i!iS^s^ii«-r*s. x ! i*x • irisic. x 

3 *5«fctfX 4 I^S^S^Jfey. -NH-CO-. 
— CO— NH-, -Ph— , -O— ,£fcl*-CO- O 

m\^xi^xt&.^^—)^^ m isi M 

[OOI 3]»*L<I*. *i*±l-^fi£*n-i>#JSXI* 

M^)XI±SnO ,*^3«£*uliiJSB-afl:iE(A) 
*5<fctf— «ft5t(B)a>Bin. 0*^^XI*15fit*S^ 

S — .NH2£fr£.roNH-.PO 3 HSA^t>ropo 
3 -S-S-$S-&frt><DS-S, SKOCH 3 ) 3 

-T?(DT ;MrJU£) t?fei>Ci:^ 4f {ttef Stilt E3fcx*;u 

4f— tftx* j^-^^r-fc y . 

[OOI 4] 
[fll7] 



xtG 



5— V*> 



[OOI 5]«fcy»*L<li-fift5E(B)|CfcltSAr 
[OOI 6] 

[-lbs] 



R* 



5*H 



30 



[0017] 
[OOI 8] 

Mb9] 



40 




CMO H 



l)chloranil 



(5) 



2) NEta ' 

3) BF 3 -OEt 2 -/ r'\ 

„. 4(y, 10% J 




5% Pd/c r 



r ' i,r »3~^^~ NHct> -< cM »>' i- * 

6( y. B3%) 



•J . 

KSCOCH 3 



THF/MeOH 
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Br-(CH 2 ) ir COOH 



CDMT - 
tf~> F ^ ^nielhylmorpholine. 
5 [y : 40%) 




i 

7 ( y. 88% ) 



KOH 



THF / MeOH 




/T" MMCO- ICHO. i— SM 



2(y. 88%) 



[OO19]S/C5El4 3 C0^b'&!fel4a)^i3c . m} , - . 20 

2, 4-^>^rJUeo— ;K . - , 2.16mL,21.1mmo! ) fccfctK . 
4-— hD^XT^U^tKC 1.87g.12.4mmol )£lLtf> 
AJS^^Xzi^l^CH 2 Cl 2 ( 800ml) ICliD*.<&o;JE* 
«D*N , -e/<^»J>^L. hg3?;u^-PSt6S( 0.19ml_2,j 
47mmo)£JjDx_. »6*lfcJE*i**1 . 5B*M«Mf * .;i 
&„;§;&£0. 1MNaOH( 200ml). #a**T?7K( 200 

mD-GifttU »*Na : - ~" * SO « T^^. 28®. fccfcZ/P 

%)|C<7P^-jK £73g,11 : 1mmol )^*D^*c C 1 0»H 30 
Sift*. MJX$y— 8ml)fcJ:l/ = 37^b 
*O^X-=r^— h( 7mmo)S*D^fco;I-&^1. 5 

>»J*I*. 1 E3 100mUa7k£ffll>T3Bfflfct!U SSSfll* 
P7h^77<- IC*Mt£ 0 ^^*IC67%(D CCb 

*»»**fc(v/vit)aaiarttaiLs«*iicfe 
it6fl:*iai4£- 46i g (i|R^ to%)-e*#fc e 

lbftift4a> ' HNMR: ( 270MHz,CDCJ ) 6 8.38(d,J=9 H 40 
z,2H),7.53(d, J=9 Hz,2H),6.02(s,2H),2.56(s,6H),1 .36 " ) - 

(s,6H); FAB-MS m/z370(M+fi) . ^ 

[OO2O]J5^5fc1O)^^4a50^J5)c 

THF( 40ml)4 3 (^fB-lb^%l4( 250g,0.678mmol )£ 

d^B^i±fcM^T?7X*1bLfcoM^;/SSi]U*^ 

^ffll>fc^^^vzL<7P Vh^57-f-$ fflivr. lb 

91.2mg(Jft* 40%)£f#fc o 50 



1b64fe50).{ HNMR: ( 270MHz,CDCi ) d 7.00(d,J=9 H 
z,2H) f 6.77(d,J=9,2H) t 5.96( S| 2H),3.48(br;s,2H),2.54 
<s,6H),1.49(s,6H); , FAB^MS ' m/z340(M+fc) . 

[002i]J5j&Sic^b^6(D<&j&, , : 

2-^PD -4,6- ^h+V -1.3,5- hVTvX : CDMT:840 
mg,4.8mmol0,. 12-^ r P : EK^*>iS( \ 1.12g f 4mmol )0> 
THF( 30ml)»5air % l\HEJU7|x'J>< 0.53mL,4,8mmo 

i )£. o°cicfcL%riSTL. o°cT5#fBi£#£S*$« 

t"£o a*5ai-* 1b£%5( , . 120mg,0.354mmol)£O°C 

. T.-Ib^6$ 176m f (lRi£ 83%)£*§fc 0 
Ib^^SO) 1 HNMR: ( 270MHz,CDCJ ) 6 7.68(d,J=9 H 
z,2H),7.24(br.s,1 H),7.22(d,J=9, Hz,2H),5.97<s,2H), 
3.41(t,J=7 Hz,2H),2.55(s,6H),2.39(t,J=7 Hz,2H),1.8 
8(quint,J=7 Hz,2H),1.76(quint,J=7 Hz,2H),1.42(s,6 
H),1.2-t.5(m,14H). FAB-MS m/z601(M+fi) 
[0022] RJt^\(Dit^7(D^m. 
It-Styei, 85.0mg f 0.142mmol ) *5 cfctf §£*'J.O A 

( 51mg f O.45mmol)0x£/--;U-THF( 1:1= v /v,10m 

£ e h;ux>/-pigx^;K i9:i= v / v 

L>Tibft«!l7S 74.6mg(lRi?88%)^f#fco 

ib£42)7(7) 1 HNMR: ( 270MHz,CDCJ ) S 7.69(d,J=9 H 

z,2H),7.18(d,J=9 Hz f 2H)7.15(br.s,1H),5.97(s,2H), 

2.86(t,J=7 Hz,2H) l 2.54(s t 6H),2.37(t,J=7 Hz,2H),2.3 

2(s t 3H),1.73(quinr,J=7 Hz 2H),1.56(quint,J=7 Hz,2 

H), 1 .42(s,6H),1 .2-1 .5(m,1 4H); FAB - MS m/z596(M+ 

K ) 



[0023] g M-Jb^-efc&SJSiCl <Dit^2(0^ 

m 

te-&Wn&JiUKOH(D*$;— JU-THFC 1:1=v/ 
J:>T?tttli-t-S= tttb;^^7KNa , SO , JiTfftSsU 

i9:i=v/ v )$jema[i:-r-6-> , j*yju*fflL^fc7 

7'/>a5 D -7 £ ffl l ^fl b£!fel2£ 55.4mg 

it-gyH2(D ' HNMR: ( 270MHz,CDCJ) (5 7.68(d,J=9 H 
z,2H),7.51 (br.s.1 H),7.20(d, J=9 Hz,2H),5.97(s,2H), 
2.52(s.6H),2.50(q,J=7 Hz,2H),2.37(t.J=7 Hz2H),1.72 
(quint,J=7 Hz,2H),1.61(quint,J=7 Hz,2H).1.42(s,6 
H),1.2-1.5(m,14H); FAB — MS m/z596(M+Hi);UV-vis 
(CHCU), log £ )249(4.43),307(3.60),358(2.5 

5),502(4.92) 

[ 0024 ] «a© msn 

Au(11l)$.iUfit*-frfci£^a)SSa®l= 1000A 
J»^03^(*I*^ia(R) =1.1 )^*fcttilaaizj:^?a 

|C200A©Jl$<7)^(ifl^S!l(R) =1.5)?S2I 
5g-T -Schick <A IHSlLfc. SS-ttD&Sfiil*. 

ICAH-5ii:BiIIC7K*2&-e^A*l.( anneal )£=h.£>o 1. 
2/Au(1,3/Au) <DjS^^TBIA^qa*lC t fcyAu(1 1 



Fe 



NHCO 
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»SA<10// MdMk&ttll fc<fci;2(XI±'lb^^ 2_fcJ:l>' 

3)£-g*r-rscH ,ci ,^mi^.m^^mm.itm 

»TBg*<^^-r-SST*20ftra"5*MtTft^^-5>„qS« 
( soalOSL&S&ISCH 2 CI 2 -CA^iSt^^tl. T)V 

^TtDmmib^WSKI*. feffiAuffffltttil ( 0.48cm 

2 ), Ptr7i'-V-Mmefc«ku: Ag/AgCi(fi&*nKci)# 

( Bioanalytical Systems Inc. §!) , £ffll N "C?7-3tzo 

i,2/Au gXEHb^ l P&gjg ia7iP-fe:>(P7V— Kbf— 
<?(Dn&iS.frl,ikj£21IX&. 1,2/Autp(7)1b^2(D?a* 
SI*. ±^®©qa*A^. ^!fel2fl);l-&gB*Ba6'lbm 

[0025]D. 7>^:Mbi^;&tf miStfSilSHb^ 
£ SSJt lc;E£ g aJSfl^-lbm^gS<!:LTft?«*1i-r* 

20 JSXI4*3H*BM^i: JU*MI=l**««-t 

37xD-b>-7KjU^-r'J>-^^— U>H5E^, ^ftM 
l=l*1b**l£ 
[0026] 

Mbio] 




CONH 




^j*Lfc-lb-&!fe2ro*D>-i?t 0 'j>^-;Hb^!t«3 



hs-<ch2)ii-con: 



10029} toms-ezm-ess E.mmtzmmi,xm 
ift^j&si£ft£ttj&-r-i>(??ijfeB. ©ri#fiB.) 0 

[OO3O]0l£#RP.LrStB^-r^ o ^ffifii±O), A 



[0028] 

Mbii] 



CH 3 




CH 3 



50 ftTl**.lb*tt2l*.7|*n>-i;ey>*l#(B ') 



11 

W) <D#)VZ> (P) !=SWttl=i*JMf-!» 

lb£:feil irfci+ftc eo SP^I*. «T»»l::HLT#Sfc 

ft. tot. -aojm^KiJSJCrotetom^assi*!^ 
z;e(*©«a*ii;*«/j\i=«!^«.*cfc*«?ji)B-eft. 

ft" 3o J ... ... , , " 

[0031 ]& ! m&±v(Dit-gm2<»-w.TMMm^z-)i' 
2o^m^i*®(jaT. 2/Au)±o-m^-BHba<a 

(E °ox)l*. tf-r*Uv*-?IOU$>*MJ— 
1 . 23V(Ag/A 8 CI#JBSfiil=S*Ur) 

MMfctt-1. 20V£j&*. J **W*tf«*LfcllirtB 
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jKt1/*>WU* HI ©x^iM?— ^f-f-V^AlcSitf) 
TSLfc. Hi eKDx*^— $r*V?9AI=aW<x 

S.^^eBttl^b^T-ifl-CWFe - * -P-C..o"~ 

- =-0.48 V) js^tf/^fcli^inf *n— V>,(MV 
10 **)(MV ''/Mv\ + =-0. 62V)<D£pp:fa%LW 

t>MMMr>ro^[B]1$^i#-3( vectorial 0.^%©St*tf 

' £>o 

[O032JCCIC. **K*nu3B*aafMMuiL# 
20 .sn'z^-r. 

[0033] 

.-[an- 



1 : 2* 


1 : 2 h 


iB«S$/io 

cm" 


- ,D mol 

c - 


• - * ■ ' - . ' ll ■ \ . 


'*« 




1 : '< 


2 


SlOnni 


430nm ' ~ 4 - 


0:100 


0:100 


0(0) 


3. 7(0.016) ' 


1.6 ± 
0. 3 




10:90 


13:87 . 


0. 40 (p. 0053) 


2. 7(0.011) 


8; 9 ± 
1. 3 


12±2 •. 


25:75 


29:71 


0*94(0.014) 


2. 3 (0. 0094) 


21 ±3 


19 ±3 


50:60 


43:57 


1.6(0.023) 


1. 2(0. 0051) 


45 ±8 


20 + 3 


75:25 


63:37 


1. 7(0. 03) 


1.0(0. 0042) 


50=hB 


21 ±3 


100:0 . 


100:0 - ■ 


1.9(0.039) 


0(0) 




22±3 



b=*5Hl;^W2fe:WBMHa!3&a%JbOA«fii KOI :20^/VJ:b . 
cHfe-SHu±CO A,,,, , (l:430nin;2:510nro) 

d , *=(i/e)/ na-io*)) .,i=<wX)/(hc) i ttdMtMff , onm 



[oo34]C0><fc?|::. *ftWrogBai«Mb*tt?-l|g 



50 l4AX3fe^fiEBS«bLT®!i<Ci:l4,Hllcfcltft-5-H J E : 



13 

m&zit&ijntLxzti-Sixmttttm^x&ww 

m (5o±8%)$. mzi/^y-Mm&mi^R. 
mm&&WTi~t$^x. %mmEu&&zf 

[0035]/t?Q>-vt°'J>SP#(lb£!|a2|Cfc(t-5> 

B) 502nm( £ =8.5x10 4 M 1 cm ' ) iCjgStfSi 

^■r„ Ib^i \~tsi^x^)vy^j>m^t<. 

qRJfRU, *fe$|J|t(~ 420nir) lc3iiUP.&)]x;fc .fcl/lffelS 

Mlz.mimmil$tt-? Ib^^S-ib^i/Au 



HS-fCHaJ^-CONH 
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lCJ|H^jit;C<b:ICcJ:y.l2l2(Fig. 3a)|rjp£*i 
t&qstiv£8.<W.t£-oXi->2>o fc-smz/AuOikK** 

A - . ,=508nrr)T-fey . I££ jfefcMb^ll /Au 

[0036]-|b-&!fel2ANt»^-&!tai ©/KJU7-i"J>ffli» 

Ib^^t®^©*;*©^"!^ spacer )^o/K;u^ 

-<'J>#PHb^3(JijlT. 2, 3/Aui^3) 

[0037] 

[•Ib12] 



[0038]i:ro;-S^eBiSSBaSib^^BI^, -lb^2 
fcJ;l/3(50:5(yE.IU]£)£-&it;CH 2 CI 
P., Au(1 11 ) -7-(±^±\Z^mti±^tK 
«fcyDaSLfco2. 3/Au©3i3fc;*./<-J? HU*. ib& 
%1(A .^SlOnrr^fcli-lb^SU . . =420nir) CD t' 

ax =654,71 6nm) ^t)CD^3t<D^A<tSiail*^. i?D>- 

7lfJU^'J>ffliJ^t.C05l3tCD^^tl5afl-e#.i>«i:-5lc@^ 
L^ig* ( A . „=650nn) , 2, 3/AuCOiiSX^^h 
;H*2, 3/Au<D?Si|X^-?h;Ui:J:<— Sff 
2b)„ JifBCD$£m^e.. T>^§fe*4£:LT©7tfD> 
-yev>*fe*4cois4ie IcML.il^gBilEatlbm^BS 

^$mW+.-W& i|IBX*jU^-^i)!(EN)A^ 

d > - 'j >sn»*^^u^-i"J^ s*^B*)^- s 

Xg MIiX^U^-^Kl(EN)A<. 1. 2/Au* 

-etfiZ?>Ci:A<^^T?#-S„ 1 , 2/Aufl>& 

ifcl*. ' p'A^c 60 ^cDi$^m : H£ii(ET)icj:y± 

y * p - (DttomMmft^xL^zkzmwixtM. 

[0039 ] m 1 1C«0*< 5fcS3!tC7)#£££Itt2t- Ztzlb 
lc.Au/1.2/MV 8 * /PtH^irJaTT-^-r-SH. 
©^+lcfclt-S#«ffi±<Dlb^^)1fc«fc^2C7);l'&SB 



sflasibm^Bi*fflt^Tjtmm^6*j;fiii^. mmittk 

#TCmfi?Sj§; - a:m^A' , J-V-i:L.T30mMro> 

^JUt'^D— y>( methyl viologen (MV 

0 2 — fiS^DO. 1 MNa 2 SO 4 jgj^;A*S*:380 

Wcm " * ; EP AD H JE : -200mV. Ag/AeClH$i& 
IZ^LTDT'ff ofc„ 133 ( Fig.4 ) I*. Au/lb^ 
30 1/MV 2 * /Ptm?feQ)^fflX^HUfc ^i/^mfiiJt 

©1, 2/Au(50:50)©qSi|RX^hJUi:>^ib 
Lt-Au/1, 2(50:50)/MV * * /Pt^jfe© 

f^gX^-^Hl/^^-r.Au/^^l/MV **/Pt 

CO' B ' A^ftT-^F-V'J-V — (O ifc^MV "^©It 

jg©^gi^m^it)(ET)A<ecy. ?i#^±ms 

frC>B ' + ^©mffii/?h*<±CT:fcV-K;fcm^tf#g£ 
40 ^3(I3l).LfrLfca<^ Au/lb^2/MV 

/Ptmife^M^JlS^Cl. 6±0. 3%( 510nrr)D 
l3\Au/2. 1 <50:50)/MV ^/Ptm,^© 
m^-I]R$C45±8%, ( SIOn^DSJJ&lClt^TE© 

vey^aniro^ro^icib^TjDso^Sb^A^JSt^ 
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